Obesity can result from the disequilibrium between energy intake and expenditure associated with alterations of many metabolic pathways [1] . As many cellular functions related to energy homeostasis are regulated by gene expression and gene-environment interactions, individual variation in body weight/composition and adipose metabolism could be influenced by genetic makeup and nutrient intake. Nutritional outcomes can also be determined by gene-mediated biochemical pathways that regulate nutrient absorption, distribution, metabolism, and excretion as well as other cellular energy processes [2] . Indeed, the interplay between nutrients and genetic variation could be a key factor influencing obesity risk and development as well as associated conditions.
In this context, the field of nutrigenetics offers novel tools to elucidate the roles of obesityrelated genes and to understand how we may modulate them through personalized nutrition. Advances in nutrigenetics are based on the understanding that the genetic makeup determines unique nutritional requirements and rely on the sequencing of the human genome and subsequent analyses of human genetic variation as well as studies that associate gene variants with diseases [5] . By taking into account the diversity of the inherited genome together with the myriad interactions of genes with specific foods or nutrients, nutrigenetics knowledge contributes to the development of personalized nutrition [8] . Thus, it is not only important to characterize the influence of an individual's genetic background on the onset of obesity [9] , but also to consider the method by which nutritional interventions should be prescribed on an individual basis.
The management of obesity requires understanding of the genetic and environmental contributors to an individual's health status, including the identification of specific polymorphisms and interpretation of responses to nutritional intervention that may be affected by genetic determinants [10] . For example, subjects carrying obesity-related SNPs have shown differences in response to caloric restriction programmes and may also be differentially affected by the composition of their dietary intake [11, 12] .
Recent efforts by international consortia aim to describe genetic variants that contribute to obesity in order to characterize nutrient-gene interactions and to implement dietary counselling for obesity prevention and management in a tailored manner [10] . Since genotyping and gene expression appraisal on nutrient-sensitive candidate genes contribute to advancements in obesity diagnosis, prognosis, and therapy, additional nutrigenetics and nutrigenomics studies are needed to support the clinical prescription of personalized nutrition interventions [13] .
There remains debate over whether personalized nutrition for obesity is ready for implementation in terms of acceptance, privacy protection, marketing delivery and distribution, affordability, cost, and reliability aspects. Direct-to-consumer genetic testing is already being used in various countries to implement individualized treatments based on genotype and is gaining utility in weight management [14] . However, studies reveal inconsistencies in the interpretation of and disparities concerning risk assessment [15] as well as difficulties in perceptions concerning the application of direct-to-consumer genetic tests or the estimated lifetime risk values, since uncertainties still exist [12] . The application of direct-to-consumer genome-wide profiling to assess disease risk and for therapy purposes requires further research concerning the use, description, implementation, and impact, where methodological and ethical questions need to be accounted for [12] . Other methods for implementing customized nutrition approaches therefore warrant consideration; for example, professional consultation incorporating genetic information related to obesity risk and development may be helpful for the prevention or management of obesity in individuals.
